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“ The New Harbour of Triexte.” 
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Translated by JAAIES RANSOX BAASS, Stud.  Inst. C.E. 

THE old roadstead of Trieste  was for years  totally  inadequate 
to  satisfy the requirements of modern  navigation.  All the pro- 
vision it afforded for  harbouring vessels consisted of a few  sheltered 
docks, which  were of varying  and insufficient depth, one or  two 
quays,  a  pier  or  two, and  finally a  railway  station,  situated some 
23 feet above the level of the quays, and  not  in communication 
with  them. 

The Government  determined to  better  this  state of things,  and 
decided to convert the old roadstead into a safe and perfectly- 
equipped  harbour, in order to enable  Trieste  to colnpete  success- 
fully  with  the modern  seaports of Europe. 

Of the  large  number of plans proposed, that  illustrated on 
Plate 12 was selected. It will be seen that  the improvements 
embraced the north-eastern  half of the roadstead, and comprised 
the construction of three spacious docks ; the first two being  pro- 
tected from the effect of storms by a  breakwater  running  parallel 
to  the shore, whilst 6he third,  intended  for vessels laden with 
petroleum and  other inflammable articles,  should  be enclosed on 
all sides. An  essential  element in  the scheme consisted in  the 
diversion of the  two  streams,  Martesin  and  Klutsch,  which for- 
merly flowed into  that portion of the roadstead  now  occupied 
by  the docks. It also included the construction of a new railway 
station,  as  well  as the equipment of the docks with  the  apparatus 
and  buildings  required for the accommodation of the traffic. The 
latter works were only  begun  after a certain  stage  had been 
reached in  the construction of the  actual  harbour, which was so 
delayed by the unfavourable nature of the ground,  and the 
settlements  arising  therefrom, that  the time  taken  to finish the 
work  amounted  to  twice  what  had been estimated. It appeared 
desirable,  therefore, in  the interests of  commerce, to  hand over 
to  the Government the  several portions of the work on their 
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completion, after  they  had been inspected by  the maritime 
authorities. 

The dates a t  which the different works were so delivered are as 
follows :- 

The breakwater . . . . . . . . . .  in  1874 
,, first  dock . . . .  . . . . .  ,, lS7G 
,, second  dock . . . . . . . . . .  ,, 1879 
,, third dock (petroleum-dock) . . . . .  ,, 1882 
,, Martesin Drdin . . . . . . . . .  ,, 1Si.5 and 1883 
,, lilutscl1 ,, . . . . . . . . .  ,, 1880 

The  engineer  appointed  by  the  maritime  authorities in  Trieste 
to inspect the work  was Mr.  Car1 Jager.  The work  was  carried 
out  by  the  Southern  Railway of Austria, for whom  Mr. Hilaire 
Pascal  acted as constilting  engineer from the commencement until 
1876. The work, which  was  begun in 1868, under the super- 
vision of Mr. Ernst Pontzen,  was taken over in  the  next  year 
by the Author,  who  had  charge of it to its completion, which 
occupied sixteen  years,  and cost S1,4G0,000. The new  station 
and  the  equipment of the harbour  were  executed a t  a cost of 
&200,000. 

CONSTRUCTIOX. 

The works of which the  harbour consists  are, the breakwater, 
Docks I. and II., the petroleum-dock, and  finally the Klutsch  and 
Martesin drains  (Plate 12, Figs. 1 and 2). The quay-  and pier- 
walls,  which rest on  loose rubble-stone  foundations, are  built to 
the sea-level of concrete blocks, weighing 25 tons each ; the  upper 
portion of the walls  above the sea-level consists of limestone, 
set  in  mortar made with  hydraulic  lime  imported from France. 
This method of construction, employed to  advantage  in  many 
foreign  harbours,  was  attended  with  great difficulties a t  Trieste, 
on  account of the presence of a considerable extent of mud 
bottom, between 60 and 70 feet in depth. I n  spite of all pre- 
cautions,  several of the walls  were observed to  settle  unequally, 
and  their reconstruction (Plate 12, Figs. 12-15), as  well  as the 
deepening of the basins, became m:ttters of necessity.  These two 
operations are among the most difficult that  the hydraulic  engineer 
has  to perform, and  have  perhaps  never before  been undertaken 
under more unfavourable  circumstances. The combined applica- 
tion of steam-cranes,  diving-apparatus,  and  dredgers  was  required 
on  a very  extended scale, and  the work  was thereby  not  only 
increased in difficulty, but also considerably  delayed. 
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The  two operations  necessitated by  the unfavourable  nature of 
thc ground form the chief feature  in  the  Trieste harbour-works. 
They were not  required  to be undertaken in  the case of Marseilles, 
where  the sea-bed, consisting of sand  and rock, produced no  evil 
cffect on the wall  other  than  that caused by  the  inevitable  settle- 
mcnt of the loose rubble foundations. In the construction of the 
quay-  and pier-walls it was  found that  the section  (similar to  that 
adopted a t  Marseilles) selected by  the Government  required con- 
siderable  remodelling.  These  alterations  involved a large addition 
to  the  rubble base, and a  change in  the  nature of the work, 
and  in  the method of carrying it out.  These  precautions,  which 
were taken  in  the construction of the  two  large docks, were 
also observed in  the case of the petroleum-dock, despite the much 
smaller  dimensions of the pier by which it is enclosed, and  the 
fact of the foundations having been  well  dredged before the  rubble 
limestone  was  tipped. 

Thc reconstruction of the concrete-block walls  was  very laborious, 
and consisted in excavating,  dredging,  pulling down, and re-erect- 
ing many of them,  and  eventually  shoring all. For  this work 
divers  and  steam-dredgers  were  extensively employed. After com- 
pleting  the reconstruction to water-level, the walls  were  carefully 
watched during  the space of a  year,  and if  no settlement  then 
occurred, the work above sea-level  was proceeded with. 

The work of reconstruction  amounted to 

81 per cent. of length of quays . . . . .  in Pier I. 
95 ,, . . . . . . .  ), .. 11. 
63 ,, . . . . . . . . . . .  111. 

,, 11. 
131 ,. . . . . . .  
110 ,, 

,, Quay I. 

100 ,, 
. . . . . . . . .  
. . . . . . .  ,, Petroleum-dock. 

I n  carrying  out  the above  works, the  quantities were :- 

Earthwork 4,235,000 
Cubic yards. 

Loose  rubble in foundations . . . . . . . .  1,820,000 
'Concrete-block walls . . . . . . . . . .  138,710 
Masonry wells . . . . . . . . . . . .  45,500 
Dredging of foundations . . . . . . . . .  512,000 

,, for deepening basins . . . . . . .  1,014,000 

. . . . . . . . . . . . .  

These  figures do not  include the diversion of the  Iilutsch  and 
Nartesin Streams. As the  new course of these is for the  greater 
part  through favourable  ground, the execution of the diversions 
was  attended with no particular difficulty. 

Downloaded by [ University College London] on [23/09/16]. Copyright © ICE Publishing, all rights reserved.



Papers.] B~~NCHES ON HARBOUR OF TRIESTE. 331 

EQUIPMEXT. 

The works in connection with  the  equipment of the  harbour 
could not  be  begun before the completion of the  two  large  basins 
and  the new railway station, as  the  greater  portion of the  latter is 
situated on the made  ground  lying to the  rear of the docks. The 
works  in  the  new station  embrace  lowering the old station-yard 
23 feet, the construction of buildings  for the accommodation of 
passengers  and goods, and of engine-sheds  and shops. The  large 
warehouses  and  stores  belonging  to the old station  were alone 
retained. 

Immediately  after the completion of the new  station  in 1878, a 
start  was made with  the equipment of the harbour. This com- 
prises, besides landing-stages  and  mooring-arrangements,  appara- 
tus of every description  for  loading, transporting  and  storing 
goods -such as cranes, roads, sheds  and warehouses, to  the 
requisite  extent for satisfying  the  demands of the traffic. The 
arrangement  and  distribution of these  apparatus  are shown on 
Plate 12, Figs. 3-11. It is, however, to be remarked that  the 
equipment of the  harbour  has been  confined for the  present  to 
one-third of the amount  arranged for ultimately;  and  the com- 
pletion of the remainder  has  been postponed in  order  to  judge of the 
behaviour of the  existing portion,  as  well  as on account of the 
proposed abolition of the  free port. 

The following  Table  shows the capacity of the  new  harbour,  and 
the  present  state of its equipment :- 

Length of quays (excluding breakwater) . . 3,330 lineal yards. 
Water-area of 3 docks . . . . . . . .  87.8 acres. 
Depth of water in dockv . . . . . .  27.7 t o  42.6 feet. 
Wharves . . . . . . . . . . .  66 acres. 
six warehouses with an area of . . . . .  27,002 square yards. 
TNO goods-sheds . . . . . . . . .  3,227 ,, ,, 
Steam-cranes to lift from 1; to 3 tons . . .  6 
Mooring-stages of screw-piles in first and second 

basins . . . . . . . . . . .  
Capacity of harbour . . . . . . . .  1,517,000 tons. 

1 l3 

Of the above, Docks I. and 11. serve for vessels laden  with  general 
cargo, whilst Dock 111. is used for  petroleum  and  other  in- 
flammable materials. The  construction of this dock  was justified 
by t,he great  impetus  given  to  the petroleum-traffic in  Trieste 
of late years. I n  1870  this traffic amounted  to 11,000 tons, 
increasing in 1881  to 55,000 (five-hundred  per  cent. in fourteen 
years)  although it is true  that in 1882 it again fell, and  kept on 
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doing so in  the following year  until it amounted to only 25,000 
tons. It remains  to  be  seen  whether the  trade  in  this  article  will 
again increase, and  when  this  will occur. In   any case it appears 
desirable to  have a special dock for the accommodation of the 
large  number of vessels laden with  other inflammable  articles, 
such as ammunition,  powder  and  other explosives, as well as spirit, 
oil, &c. The petroleum-dock possesses the normal depth of water 
(28 feet) so that it can also if necessary be used  for large 
vessels carrying  general cargo. 

TRAFFIC. 

The protection of the roadsteads against  the  prevailing winds, 
sufficient  mooring places, the necessary depth of water along the 
quay walls t o  allow of direct  communication  between the vessel 
and  the shore, and  finally the extensive  wharves,  with  their roads, 
lines of rails,  and stores, form the prominent  feature of the new 
harbour of Trieste.  These  undeniable  advantages, in place of the 
defective arrangements  in  the old  harbour,  are  continually  in- 
creasing in importance, and  induce the  English  and  Italian 
steamers, as well as the  greater  uumber of Lloyd's, to  anchor  here 
so as to  obtain  rapid  and  cheap  loading  and  unloading,  which 
equally benefit foreign and local trade. 

I n  spite of the  facilities afforded by  the  new  harbour  its  trade is 
making  but  comparatively slow progress ; during  last  year it 
amounted to 760,000 tons. This  is  only  about  thirty  per cent. of 
the  total traffic of Trieste  harbour  (import  and  export 2,400,000 
tons)  and  only  fifty  per cent. of what  tho new  portion is capable 
of undertaking, 1,517,000 tons. 

This unfavourable result  is  partially  due  to  the  fact  that vessels 
from force of habit still make  use of the old harbour, but also 
arises  from  the  temporary  character of the  arrangements of the 
harbour equipment.  Technical,  administrative, and  maritime 
alterations  might be made to produce the completion of the new 
harbour,  which  is  now  mainly  dependent  on  the abolition of the 
free port. The  harbour would then be in a condition  enabling it 
to  be  utilized  to  its  full  capacity;  but  even  this would  not 
eventually suffice for the increase of the traffic which  since the 
opening of the first dock in 1876 has, as the  regular records show, 
been steadily on the increase. The  import  and  export  trade,  has 
developed  from 1,970,726 tons in 1876, t o  2,400,610 tons in 1883, 
which  gives an  annual increase of 63,000 tons, and a total increase 
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during  the space of seven  years of twenty-two  per cent. In  accord- 
ance with  all precedent this increase ought  to continue for a  long 
while ; there is, therefore,  a  well  founded prospect of the care  which 
the Government  takes  for the  interests of their  maritime emporium 
not  ceasing with  the completion of the new  harbour, but of con- 
tinuing,  and  finding expression in  further action  for  increasing the 
Trieste traffic. This action ought to  begin a t  a not  very  distant 
clay, and  take  the direction of completing the warehouses  as  well 
as increasing the docks. 

The communication is illustrated by three  sheets of tracings 
and  two  lithographs, from  which  Plate 12 has been produced. 
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